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ROOST SITES USED BY SANDIILEL CRANLE STAGING
ALONG THE PLATTE RIVER. NEBRASKA

Bradley S. Norling', Stanlev 11 Anderson’ and Wavne A Hubert!

ApsTrACT —We assessed the intlnence of water depth, extent of imobstrocted view, and human disturbance teatures on
use of roost sites I)) Sandhill Cranes along the Platie River, Nebraska. during spring migratorny stopover, \erial ])hulm taken
near divn were used to determine arcas of flock nse and habitat availubility in four sample reaches, and measurements
were made on the gronnd at flock roost areas. hn generall depths of 1213 cm were nsed by sandhill cranes in areater
proportion than those available. Exposed sandbars and depths =20 cmwere avoided while depths of T4-19 ¢ were used
in proportion to their availability. Sites 11-50 m from the nearest visnal obstriction were nsed significanth greater than
their availability, while sites O—fand =50 from visual obstructions were avoided. Sandhill Cranes avoided sites near paved
roads. gravel roads, single dwellings, and bridges when selecting roost sites: however, they did not appear to be disturbed
by private roads, groups of residential buildings, aravel pits, railroads. or electrical transmission lines.

Key words: Sandhill Crane. Grs canadensis, viver roosts. habitat selection. water depth. disturbance, sandbars. Platte
River

The impact of water resource development — ainericana) also nses the arca during migration.
on the Platte River is  well  described  and the threatened Bald Eadle (Haliacetus
(Kroonemever 1975, Williams 1975, Esclhmeret — leucocephalus) is a common winter resident
al. 1951, Kivcher and Karlinger 19S1. U.S. Fish (U.S. Fish and Wildlife Service 19S1). The arca
and Wildlife Service 19S1. Krapu 1957, Sidle et is also important habitat for the endangered
al. 1959). The major impact has come {rom  intevior population of Least Tern (Sterua antil-
irrigation projects along the North Platte River  larw) and the  threatened  Piping Plover
(Krapu et al. 1952), which remove approxi-  (Charadvius melodus), both of which nest along
mateh T0% of the annual How of the Platte  the Platte River (U.S. Fish and Wildlife Senvice
River before reaching sonth central Nebraska 1951, Sidle et ul. 1959).

(Kroonewmever 197S). Concomitant with chan- Considerable attention has heen given to the
nel shrinkage, woodv vegetation has encroached impact of changing channel conditions on the
on thonsands of hectares of former chammel  mideontinent popilation of Sandhill Cranes
arca, contributing to further changes in channel — (Grus canadensis) that congregate along the
features and altering habitat for nnmerons spe-— river frony early Marcli to mid-April dnring their
cies of migratory birds in the Big Bend Reach ol wmnal spring migration (Lewis 19770 Krapu
the Platte River in Nebraska (U.S. Fish and  197S, U.S. Fish and Wildlife Senvice 1951).
Wildlife Service 19S1). The Big Bend Reach of  During this tine approximately 400,000 Sand-
the Platte River in Nebraska is an area ol hill Cranes use this area while enroute to their
importance to numerons species of migratory breeding grounds in Canada, Alaska. and eastern
birds of the Central Flvway (U.S. Fishand Wild- Siberia (U.S. Fish and Wildlife Service 1951,
life Service 19S1). In Nebraska various facets of Sandhill Crane

This arca is an nnportant stopover arca for  roosting habitat requireinents lhave been stud-
most of the midcontinent population of Sandhill - ied (Frith 1974, Lewis 1974, U.S. Fish and
Cranes (Grus cauadeusis) (_4()()i)()()—()'()(),()(l() Wildlife Service 1981, Krapn et al. 1992, 1954

birds), which roost in the viver and feed i However. these studies have not considered the
n(*ml)\ corn fields (Krapu et al. 1981, l\ml)u inflnence of habitat availabilitv in relation to
1957). The endangered Whooping Crane (G- habitat use. The purpose of this study was to
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Study Area

Stuch sites in the Platte River, Nebraska.

i 1
determine the inflnence ol habitat availability,
as well as habitat nse. on the selection ol roost
sites by Sundhill Cranes.

This study was designed to assess the inllu-
cnce of three types ol habitat features on roost
sites nsed by Sandbill Cranes: (1) water depth,

2 magnitnde of imobstructed view: and (3)
distirbance features.

STUDY AREA\

The stndy area is located i sonth central
Nebraska in Hall and Buffalo connties in the
wasterm half of the Big Bend Reach of the Platte
River [t encompasses a 36-kin streteh ol the
Platte River beaiiming -4 ki west of Shelton to

Grand Isknd otvies FoAT field measurements

were e fonr L6k reaches along the main
chamel of the Platte River.

Spring precipitation in Nebraska contributes
to the Platte River Basin flosv: bt most of the

flow is dern edronspring nnof T that originates

as snowinelt m the Rocky NMonntains « Eschner
et al, 1951 Spring rimolf lows into botly the
North and Sonth Platte vis crs. whieh low north-
cast and  sontheast \~]ar'1‘l‘,‘u]\, across  the
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Great Plains to their confluence near North
Platte, Nebraska.

The stndvareais characterized by mnmerons
braided channels interspersed with nvege-
tated sandbars that frequently shilt. Most of the
land within and adjacent to the study avea is in
private ownership. Land use in the arca is pre-
dominantly agricnlture and includes approxi-
mately 60% (mp]an(] (mosthy com). 5% tame
paxtuwﬁ()” native trmss]an(l, and 15% viparian
woodland (Reinecke and Krapn 1979).

The viparian woodland comprises eastern
cottonwood  (Populus deltoides) forests with
dominant mnderstory species of red  cedar
uniperns virginiana) and rough-leal dogwood
(Cornus drewmmondii). On low iskinds il veg-
ctated  sandbars, peach-leal willow  (Salix
amygdaloides). covote willow (S: exignal), and
indigo Insh (Amaorpha_ fmmnw) are the domis
nant species (U.S, Fish and Wildlile Service
TOST. Cuarrier 1982).,

METHODS

Aerial photography was nsed to determine
flock locations and delineate flock hbonndaries of
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roosting Sandhill Cranes along a 36-km streteh
of the Platte River. Photography was restricted
to mornings with less than 10% clond cover and
ceilings above 975 m. Flights were hegun 30
minutes before simrise because of the need to
photograph Sandhill Cranes hefore they leave
the roost in carlv morning. Light was (ul(‘(inat(’
to pennit )]l()togmph_\ 1015 minutes before
sunrise.

A Hasselblad 500 EL, 70-unn camera was
used to photograph the studv area. The camera
was mounted in a standard caunera hateh in a
Cessna 172 fixed-wing  aireraft  and  was
equipped with an SO-mm focal length Zeiss lens.
Exposures were made at 1/60 and 17125 second
at 2.5 using Kodak Tri-X 640 AFS Aerographic
film. The camera was ¢ qmpp( »dwith a 70 expo-
snre back loaded with 5.5 i of filin d“()\\mg S0
exposures.

The aiveraft was flown at approximately 140
kin/hr at an initial altitude of 790 m above
aronnd level for the fivst two (lights. During the
last two Hlights the altitude was increased to 910
m above ground level. These altitndes provided
a 0.48-km? and 0.64-kmn® cover age on each
frame, respectively. Frame rate was controlled
by an intervalometer. calibrated for 30% over-
lap. to provide continuous photographic cover-
age of the studv area.

Shortly after cach light the il was custonm
processe d by hand agitation in a single solution
tank, varving time and deve loper temperatire
to obtain optimumn development. Approvi-
mately 150 frames were exposed from: each
flight. Frames were examined nder SXanagni-
flmlmn to identifv crane flocks and were
enlarged to 41 51 em (16 X 20 in) and printed
on l\()(l ik Poly contract RC paper. Processed
photographs were stored for later analysis of
visual obstrnetions and disturbance features.

Each of the four 1.6-km reaches was marked
on both sides of the river hunk with 16, 1-m?
markers made of white cloth. The markers,
placed 100 m apart at the edge of the river bank.
were positioned in snch a wav that markers on
the opposite sides of the chanmel were parallel
to the channmel. The markers enabled acenrate
scale measurements to be taken from photos
and provided position relerence for transects
across the chamehwhen sampling water depths.
Aerial photograplis covering each reach were
used to determine the position of transects
throngh flocks. Transects were positioned so
that each flock studied on a photo was divided
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into general areas of cqnal size with two to five
transects depending npon flock size. A flock was
defined as a continnons distribution of birds or
an aggregation of hirds spatially independent of
other })n(ls separated by a distince >20 .

Flocks usnally occurred in confignrations that
appeared distinet from other flocks in the vicinity

Aftertransects were located on photographs,
they were measnred and Laid out on the gronnd
in relation to marker locations nsing vinvl flag-
ging placed on each side of the chanmel. Water
depths were measnred to the nearest 3 ¢ at
3-mintervals and pl()tt(’(l on acetate overlaid on
acriad photographs with delineated flock bonnd-
aries. Width and depth data were combined to
give mean estimates {or cach of the fonr reaches.

Each 1.6-km reach was S‘.llnl)](‘(] as SO0 as
possible alter cach flight. alwavs within three
davs. Stalt gauges were placed in each area to
measnre any changes inwater level hetween the
time cach reach was photographed and the time
it was sampled. Detectable changes in water
level were recorded and nsed to correct depth
distributions.

Discharge was measured on each flight day
in close proximity to the study areas [u]lmmw
the technique of Buchanan and Somers (1969).

Contact prints were made from cach roll of
film. Individual frames were ent ont and glned
onto posterboard to form a mosaic, providing a
continnons coverage ol the river chanmel. Scale
was determined by comparing bridge seaments
and transect l()clm(ms on the contact pr ints with
measurements of these locations made on the
grommd. Scale estimates were made along 2- to
3-km segments of river. Photograph scales
ranged from 1:5,651 to 1:10.334 {or the first two
lights, and 1:10.395 to 1:11.557 for the last two
{lights.

A binocnlar zoom microscope (1-4X) was
used to identilv flocks and delineate Hock
bomndaries on the contact prints covered with
acetate. Flocks were delineated and subse-
quenth mmbered on the acetate overlays on
contact photos. The distance from the e d(f(‘ of

cach flock to the nearest visnal obstruction was
|11('zlsnr(-(] to the nearest 0.5 i on the photos
(ground distance = 461 using a drafting cal-
iper. Visual obstructions included vegetation. a
river bank, or anyv other “visnally solid™ object
>1 min height.

Random points were plotted on contact
photos to estimate the features of available hab-
itat. Randon points were determined by aseries
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ol randon. numbers identilving point coordi-
nates on gridded  overlay covering contact
prints. Points outside the river chanmel were
discarded. Only random points located in water
were used becanse points on sandbars. islands,
or the river bank were not considered poten-
tiallv usable roosting habitat. A total of 339
random points within the river channel were
identificd on the contact prints. Grid squares
were 125 nm™ to ensure a representative
sample of locations on the river. As with Hock
locations. the distance from cach random p()int
to the nearest visnal obstruction was measured
on the photos 1o the nearest 0.5 mm using a
drafting caliper.

For analvsis of himnan disturbance features.
flock locations and random points along the
entire 36-km study area were transferred from
70 i contact ]mnts toacetate overlavs of color
infrared acrial photographs (scale 1:25.593)
nsing a zoom transfer scope. The photographs
taken in .~\1)1"i| 1959 were ()})tilil](’(] from the
Burcan of  Reclamation in Grand  Island,
Nehraska: Distances were measured from the
edee of each flock and individnal random points
selected by placing accard over the photograph
to the nearest Innnan disturbance  features.
These fteatures included paved roads. gravel
roads. private roads. nrban dwellings, smﬁ](*
dwellings, railroads, commercial deve ]()pment
highwavs, and bridges. Distances were mea-
sired to the nearest 0.5 mm on photos (ground
distance = 13 m) with a drafting caliper.

Data Analvsis

Frequeney histograms were plotted for mea-
sired distances from the ¢ dae of a flock amd for
random distances to the nearest visual obstrue-
tion and disturbance features. I° requency distri-
butions were plotted for available and used

selected water depths. 0 requeney distributions
0 ilable and used selected water depths for

ki reach were determined by combin-

1 lata for cach reach for a given ight.
\ hswere delined as all depth mea-
NI long a transecet, and used
depth lepths where birds were
presen t. Habitat selection was

compnte

proportion of habitat
used within

I In the proportion

of depths avai inten al { Bovee
19561, Depths their availability
were defined as heing e th w‘ll&(‘(-l
more than their availa lefined as
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being selected. abitat z]\';li];ll)ilit)', use, and
selection were snmmarized within reaches,
across flight dates, and from data pooled across
reaches and flight dates. Data were pooled to
ceneralize the selection of depths over the
course of the sampling period.

The chi-square of lhomogeneity (Marcum
and  Loftsgaarden  1950)  was used to test
whether (11“01( nces existed between the distri-
bution of random points and those locations
used by Sandhill Cranes relative to visual
obstructions and disturbance features. 1t was
also wsed to determine if there were differences
between the proportion of used and available
water depths among and within reaches. Confi-
dence tervals were  caleulated  using the
Bonferroni Z-statistic to test which intervals
within the distributions were used more or less
than expected (Byers et al. 1954). Differences
between selection functions were tested with a
Z-test. Analvsis of variance (ANOVA) was used
to determine if visual obstrnctions had an effect
on the distirbance potential eveated by various
tvpes of disturbance features. Swmflmn(o for
all statistical inferences was P < .03.

RESULTS

A total of four sampling flights were made:
one cachon 21 and 31 March .111(14 and 10 April
1959. A total of 285 flocks were identified
during the four flights. Following the flights. 20
flock sites were se l( cted and sampl( »d and a total
of 5109 depth measurements were recorded in
the field.

SAMPLING AREAS—Reaches 1 and 11 were
the narrowest. with mean channelwidths of 254
m (range = 225-319 m) and 249 m (range =
241-263 m). respectivelys while reaches 11T and
N located upstream. were wider. Reach 111 had
amean channel width of 413 m (range = 357-
410 m), while reach IV had a mean channel
width of 357 m (range = 296445 ).

Reaches Tand I had similar discharge (17

ws), while reaches 1T and IV had greater
values (27 and 44 m%7s) on 21 March (Table 1)

Discharge in reach 1 was typicall twice as
hieh as reaches T and 110 Reach 1V had the
highest discharge of the four reaches. often
three times greater than in reaches 1 and 11
Table D). Reaches [ 11 and T were located in
a braided portion of the surface along the south
channel and contained only partial river flow.
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TasLE 1. Discharge in cubic meters per second (m”
Nebraskia, during spring 1989,

Flight date

Reach 1 Reach 11
21 Muarch! 174 174
31 March 11.1 —
4 April 10.6 10.6
10 April 79 79

21 March were
each reach was measnred for discharge

‘Discharges for all reaches on measured on 2.

Reach IV was located along the main chanuel
and contained total river flow.

TIABITAT AVAILABILITY —The  distribution
of available water depths differed  among
reaches. On 21 Narch 1959, S2% of the avail-
able habitat in reaches T and I consisted of
depths 0-25 cm. In contrast, 33% and 66% of
the available habitat in reaches 1T and 1V,
respectively, consisted of depths 0-25 ¢

An inereased frequency ()f shallow depths
(0=19 cn) and adecreased frequency of deeper
depths (=20 c¢m) ocenrred over the study
period. This division is made becanse eranes
seldom used depths greater than 200 cin. The
increase in exposed sandbars (depth = 0 cm) was
most prononnced in reaches T and 110 which
showed increases of 13% and 1% respectively.
Reaches 1T and 1 showed inereases of 129% and
19%, respectively, in available depths of T—+cem
between the firstand last flicht. Reachies T and
IV showed decreases of 10% and 7%, respec-
tivelv. in depths >35S em for the same period.
Dunn(f the stndy period a progressive decrease
in disc ]mlg(* ocenrred (Table 1), cansing more
shallow areas (0-19 ¢m).

HABITAT USE.—Lrequency distributions of
roosting habitat nse ])_\' cranes indicated the
highest proportions of nsed water depths were
fromthe I-4and> 7 eminerements. This range
of water depth accounted for 65% of the mea-
sured (]cpths There was no discernible varia-
tion in the luqmn(\ ol water d(plhs nsed
anmong the four reaches.

l]l(’l(’ was asmall, but sienificant. difference
in the distribntion of depths nsed between the
beginming and end of the study period (2 < .05
Depths of 0 cm showed a mgnlllunt decrcase in
use. while depths 20-22 cishowed asignificant
mcrease in use (P < .03). The data showed a
significant difference hetween the distribution
of used and availuble water de pths for all four
sampling periods (P < .001). Sandhill Cranes
used progressively deeper water depths as the

4 March. Thas, a three-da
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) for sample reaches on different ight dates along the Platte River.

Reach 111 Reach IV

2.5 +1.6
15.6 DA
255
13.7 21.7
g period ensted between the tune cach reach was flown and the b

study season progressed. Depths =20 cniwere
nsed significantly less than expected during the
first tlicht; but, b\' the last survey, only depths
=29 cmwere used less than expected oF < .05).
Depths of 0 cm were generally avoided by
Sandhill Cranes during the last two siveys and
were used less than would be expected by
chance (P < .03).

[Tabitat selection was assessed nsing both
Labitat nse and availability: data for specilic
water depths. The most fre uenthy ocenrring
de I)th intervals for which selection ()C(lll](‘(l
were 3=7 e, followed by -4, 5-10. 11-13, and
[4-16 ¢ in decreasing order of preference.

VISUAL OBSTRUCTIONS —There was « sig-
nificant difference between the distribntion of
flock locations and random points relative to the
distance from the nearest visnal obstruction
(P < .001). Proportional use of sites 0-30 1
from the nearest visnal obstruction was sionifi-
(ulnl]\ areater than availabilitv (P2 < .03, \\]nh'
sites =50 i from a visnal ()l)stlll(tl(lll were
avoided (P < .035).

The 0-25 w interval was divided into six
increments: 0. 1—4 5-10. 1115, 16-20. and
21-25 There was a significant difference
between the distribution of flocks and random
1)0int(lisl;m('(*s (P < .001). Sites as close as 510
n from the nearest visnal (Jl)stl'ucti(m were nsed
by Sandhill Cranes. Ounlyv sites 08 m {rom a
visnal obstrnction were avoided (P < .03, while
sites 11-25 1m0 from a visnal obstriction were
used more than expected (P <050,

Visnal obstructions were divided into three
categories: (11 mvegetated bank, (27 vegetated
[ e ) vegctated island. There were no
sienificant differences in the distribntion of dis-
tances between an unvegetated and vegetated
hank. but there were sionificant differences for
the distribution of distances between vegetated
hanks and vegetated islands and  between
imvegetated banks and vegetated islands P <
.003). Sandhill Cranes roosted @ mean distance
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of 45 m from mivegetated banks. 30 m from

veoctated banks, and 27 m from vegetated
islands.
CHANNEL WIDTIHL-—There was a relation-

ship between the miinimnnm unobstreted chan-
nel width and distanee to the nearest visial
obstruction. The distance to the nearest visual

ohstrmctions was it limetion of tess than one=half

the mininmn unobstrocted channel width,

There was a significant difference hetween
the distribution of Nock Tocations and random
points relative to minimim unobstructed chan-
nelwidth o = .003). Sandhill Cranes used chan-
nels 100-200 \\'i(l(‘ in greater proportion than
those generally available.
than 100 m were avoided. while those =200
\\'l(lt‘ were used in praportion to their availabil-

v The mean minimum unobstructed chamnel
W l(“l] used by roosting flocks was 196 m (range
= 34145 m). Nearly 100% of the flocks were in
channels with a mininnnn unobstrmceted chan-
nel width of
the flocks were in channels with a minimum
unobstructed width of =100 and >130 m,
respectively. The mean re Jative lock size (\Ill
face area) was 3553 m? (range = 19-35.354 1~ 2.
There was no relationship |)( tween Hocek size
and mininumn nnobstrueted  channel width.
Both large and small flocks were located inwide,
aswell as narrow, channels.

Human Distnrbance Features

P ED ROADS — Sandhill Crane flocks were
not distributed randomly with respect to dis-
tance {rom I).l\(‘([ roads (P <001, Sandhill
Cranes showed avoidance of sites ('l()sor than
500 m from the nearest paved road (7 < .05),
but nsed sites as close as 301400 m. Sites
located T01-900 1 from the nearest paved road
were nsed anore than (-\[)(‘('((‘(1 (2T 05))

S.IH(}‘!II” Crances l’()()&l('(] donedan (liStilll(‘(’ ()f‘

1260 - from the nearest paved road when a
isnal obstruction was present, but anean dis-

tunce of 1575 m from the nearest paved road in
the absence of visnal obstructions.

G ROADS  There was a significant
lithere ! the distribution of used sites
aned rand ons relative to distance from
aravel roads f I Sandhill Cranes showed
avoidance of s tht re closer than 400 m
from the near ] 05 but flocks
were located as e 1 ) Sites that
were 601-S00 m fron warest aravel road
were used more than oy 1P 05 The

Channels norrower

=50 m. and over 7% and SO0% of
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presence of visual obstriction between a roost-
ing flock and the nearest aravel road did not
appear to reduce the disturbance potential cre-
ated by aravel roads.

SINGLE DWELLINGS —There was a signifi-
cant difference between the distribution of used
and random locations relative to the distance to
the nearest single dwelling (P < .01). In general,

Sandhill Cranes showed an avoidance tor sites
closer than 400 m fron a single dwelling (P <
05). Sites 301-600 w [rom the nearest smﬂle
dwelling were used more than expected ( ‘P <
05). The presence of a visual obstruction
hetween a flock and the nearest single dwelling
did not affect the distrbance potential created
by single dwellings.

BrIDGES —Sandhill Crane flocks were not
distributed randomly with respect to distance
from bridges (P < .001). Theyv showed avoid-
ance of sites closer than 400 m from the nearest
bridge (P < .05). Similarly. thev used sites =400
e from the nearest bridae.

OTIER  DISTURBANCES —No  significant
difterences were found between urban dwell-
ings. aravel pits, conmercial development,
transmission  lines. and  the  distribution  of
Sandhill Crane flocks.

DISCUSSION

DEPTIEDISTRIBUTION.—This study indicated
that Sandlill Cranes prefer water depths of
1-13 e forroosting but roost in greater depths.
Lataka and Yahnke (1956) developed a predic-
tive model for Sandhill Crane roosting habitat
and stated that the majority roosted in water
depths between 0 and 12 em which is presum-
ably the optimal depth for roosting. Similarly;
Frith (1956) suggested awater depth of 2-15 em
as optinnim for roosting sites. Currier (1952)
reported a slightly (l(‘(‘})t’l range of deplhs from
1= ln(m.l\optnnnm1(>| |00st111" Lewis (1974)
suggested that roost sites be characterized by
depths 10-20 em.and Folk (1989) reported an
even greater range of de pths used for I()()\tll‘l"
0.1-21.0 em for Sandhill Cranes along tho
North Platte River in Nebraska.

Despite a change in the availability of water
depths with over a 50% reduction in (hxdmurc
over the period of study (Table 1), only \[I(T]li
differences were detec tv(l in the overall use of
specitic water depths. The fact that habitat nse
remained the same despite a change in habitat
sclection snggests that selection indices more
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strongly refelect changes in habitat availability
than habitat preference.  habitat selection had
reflected habitat preference. then habitat selec-
tion indices would have been more similar
between the beginning and end of the study
period.

VISUAL OBSTRUCTIONS.—This study indi-
cated that Sandhill Cranes will not roost closer
than 5 m [rom a visual obstretion and that
distances from 11 to 25 m are the most fre-
(inent]'\' used. Latkaand Yahnke (1956) n)poﬁed
that Sandhill Cranes did not roost <15 i from
the bank. Folk (1959) snggested that Sandhill
Cranes preferred to roost >25 i fronn a visnal
obstruction, but he observed roosting as close as
4 m from a visual obstruction. Our results indi-
cate that various forms of visnal obstructions
have different impacts on roost site selection.
Overall, vegetated islands have little inflnence
on the selection of roost sites. whereas vege-
tated banks have greater influence.

It is generally believed that Sundhill Cranes
maintain an optimum distance from a visual
obstruction to increase their wcm'it\' from ter-
restrial predators. primarily candids. “This is evi-
denced by the fact that the majority of flocks are
located in closer proximity to \(’gt tated islands
than to unvegetated or vegetated banks.

Channel morphology may also be a factor
inflnencing the distribution of roosting arcas
relative to bunks or islands. This assertion is
supported by observations from depth measure-
ments which snggest that water depths and
velocities near banks are deeper and faster than
depths near islands due to bank underentting.
Thus, sites near islands may contain a greater
propm'ti(m ol suitable r(mstiug(]q)ths than sites
adjacent to banks.

CHANNEL WIDTH.—Sandhill Cranes selec-
tively used channels 100-200 m wide, while
channels narrower than 100 m were avoided.
Nearh 100% of the roosting Sandhill Crane
flocks were located in channels with an unob-
structed channel width =30 1, and over SO%
were tocated in channels >150 m wide. Wide
channels potentially provide more space for
roosting Sandhill Cranes, more seenrity from
prcdaton, and more available water de plh\ to
choose from. However, since channelwidth was
evaluated independently of channel depth, it is
possible that nse of narrow channels (<100 1
wide) is limited not so much by a requirement
for wider cliannels. but by (loeper water that
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Hows throngh these channels (Latkaand Yahnke
1956).

Our findings corroborate the resnlts of
Krapir et al. (19540, whao reported that over 99%
of all roosting Sandhill Cranes were in unob-
strneted channels over 30 m1 wide and alimost
70% were in channels > 150 mwide. I contrast.
data from nighttime acrial thermography by
Pucherelli (1958 sugagested that almost half of
all roosts were in c]mnn( ls <1350 m wide and
that the greatest proportion of roosts were in
channels 531-150 m wide.

Folk and Tacha (1990) studied roosting
along the North Platte River in Nebraska and
reported a channel width eriterion that was dil-
ferent from this study Thev reported that $2%
of the roosts were in channels >45 m wide and
1S% were in channels from 1647 mwide.

HUNMAN DISTURBANCE.—Our study demon-
strated that human disturbance featnres inllu-
ence selection of roost sites by Sandhill Cranes.
In general, the greatest disturbance potentials
were attributed to roads (paved and gravel.
bridges, and single dwellings where irregnlar
but considerable hman activity might oceur.
Gravel pits. private roads. railroads, and power
lines had infrequent disturbances and did not
seem to affect roost site selection. In all likeli-
hood some form of acclimation ocenrs hetween
the constant disturbance on conmmercial and
urban development.

There is little literature that objectively
deseribes the zones of inflnence exerted by var-
ious human distirbance features on the selec-
tion of roost sites by Sundhill Cranes along the
Platte River. Folk (1999) suggested that riparian
forest along the river provides a visual barrier
against most tvpes of potential disturbances and
that Sandhill Cranes roost in sections of the viver
as close as SO m from a bridge. In contrast. our
study indicates that Sandhill Cranes roost in
sections of the river that are =100 1 from the
nearest bridee. We feel that our results provide
an objective description of potential zones of
influence exerted by various disturbanee fea-
tures and the eftect these featnres have on roost
site selection by Sandhill Cranes along the
Platte River.

In sy, onr study shows the importance
of sandbars with water léss than 20 ¢min de pth
surronnded by (](‘opu water. These sandbars
must be at least 3 m from some form ol visual
obstruction such as dense vegetation. This
apparently allows the Sandhill Cranes to see
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approaching predators. s a result. Sandhill
Cranes norni 1”\ roost in chanmels 100200 m
wide, These sites are generally away [rom
Lmmian disturbanees snel as roads. bridges, and
private dwellings. S wdhill Cranes could toler-
ate irregnlar distnrhbances such as private roads
and 1.11]1(1‘1(|.\.

The fact that SO% of the midcontinent pop-
nlation of Sandhill Cranes uses this area for
staging in the spring indicates its intportance. It
is during this period that the birds apparently
build up energy reserves allowing then to con-
tinne their northward migration. If the area
were 1o become mfit for Sandhill Cranes, the
population wonld likely suffer decline,
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